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ON-111E40B TRAINING OF NEW HIRES

John H. Bishop
Center for Advanced Human Resource Studies

New York State School of Industrial and Labor Relations
Cornell University

Ithaca. New York 14851-0953

If the Germans had any secret weapon in the post-1973 economic difficulties, it is the technical
competence of their work force, which is in turn the product of their apprenticeship system.

Limprecht and Hayes, 1982, p.139.

think that the Japanese education system is not very good....employer training is much more
effective. Yutaka Komi. President, Japan Caner for Economic Research, 1989

The bean of this new [flexibiel manufacturing landscape is the management of manufacturing

projects: selecting them, creating teem to work at them, and managing waken' intellectual
development. Ramchandran Jaikumar. 1986, p. 75.

A growing number of conthentuors ale pointing to employer sponsored training as a critical ingredient in

a nation's competitiveness. American employers appear to devote less time and resources to the training of entry
level blue collar, clerical and service employees than employers in Germany and Japan (Limprecht and Hayes
1982, Mincer and Higucti 1988. Koike 1984, Noll et al 1984. Wiederhold-Frkz 1985). In the 1983 Cunent
Population Survey, only 33 pacers of workers with I to 5 years of tenure reported having received skill
improvement training from their current employer (Honenbeck and Wilkie 1985). Analyzing 1982 NLS-Youth
data, Parsons (1984) tepons that mly 34 to 40 percent of the young workets in clerical. OPeialiVe. service and
laboter jobs 'spotted that it was "very true" that "the skills I Intl leaning would be valuable in getting a better
job." The payoffs to getting jobs which offer training appear to be very high, however. In Parson's study,
having a high learning job rather than a no learning job in 1979 increased a male youth's 1982 wage rare by 13.7
percent. While the 1980 job had no such effect, the 1981 job raised wages by 72 percent when it was a high
leaming job rather than a no learning job.

If the payoffs to stint jobs are so substantial. why aren't such jobs mote common? If one were to put this
questice to an employer, he would point to the high turnover rates of youth as the primary reason why he cannot
afford to train new employees mose intensely. For American workers with less than one year of tenure. the
probability of a rieration in the next 12 months is 59 patent. Since comparably defmed turnover is only 20
pacer* in the linked Kingdom and 24 percent in Japan, nation-1 differences in turnover could be a major mane
for the low levels of training investment in the US. if the employer's explanation is right (OECD, 1984. Table 33
and 34).

The theory of on-the-job training says, however, that if training is general, nunover propauities should not
maner. The worker pays the full COM of the training and maps the full benefits whether or not these is
subsequent turnover, so the decision to undertake training should be independent of prospective turnover. The
problem with the prediction that workers pay all of the costs of general training is that analyses of lege
fermentative data sets generally fail to coefinn it. In Parson's (1985. table 7.6) study, when a youth reported
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that it was "very true" that "the skills [I am) learning would be valuable in getting a better job", his job paid on

average 2.4 to 14 percem mom than when the above statement was "not at all true even with an extensive set

of controls for schooling and academic achievement included in the model. Bishop and Kong (19811) have

conducted mother test of this hypothesis in the 1984 follow up of the High School and Beyond seniors by

regressing the log of the deflated suiting wage of the cunent or most recent job on indicators of the receipt of

employer :poisoned training. Hete again, the jobs offering some training rather than none or which offer greater

amounts of training paid WI= starting wage rates even when a whole anay of human capital chance:isles were

controlled. For females the positive effect of receiving training on the starting wage was erstistically significant.

Adding dummies for occupstion and industry did not change the results appseciably.

It could be argued. however, that these findings do not constitute a decisive refutation of the proposition

that workers pay all of the costs of general training. Hiring decision makers are probably better at assessing the

ability of job candidates thin economerricians who are limited to the information in the NLS or HSB data file.

The positive association between wases and training arises, it could be antued, because workers who are highly

able (in ways not observed by the analyst) are both paid mote and also recruited for jobs that require large

amounts of training.

Unobserved haerogeneity no doubt contributes to the positive association between training and starting

wage rates. but to transform a large negative structural relationship into a stuktk-all) significant paitive

relationships just described, sorting of mote able job applicants into high training jobs would have to be very

powerful indeed. If such a selection process were operating. access to training should depend on ability factors

that are visible to the uolyst as well as on factors that are not visible to the analyst. Yet models estimated by

Parsons and by Bishop and Kang failed to find large effects of ability proxies such as test scores, grades, and

being a disciplined student on the probability of teceiving training.

One possibk explumion of these momalous findings is that the training is specifo and the employer is

finsncing all of its costs. But =Ward models of the sharing of the costs of specific training do not predict that

employers pay all of its costs and some of the new revisionist theoriesSalop and Salop's (1976) adverse selection

theorypredict that Prriployers pay none of the costs of specific training. A specific training explanatim of the

these findinist is particulady perplexing when to all outward appearances the training is largely general.

Empirical teus of the theory of on-the-job training have been severely hampered by the absence of data

on the key theoretical constructs of the theorygeneral training, specific training and productivity growth. Data

on wage growth and turnover have been used to test various Oppositions of the thecey, but definitive nooks have

been elusive becaute the large number of unobservables result in Mete being at least two explanations for any

given act of phenomena (Garen. 1987). I hope in this paper to OVCIVOIlle some of the limitations of previous

research by analyzing the first large-scale data set to conain messines of the time devoted to training activities

during the first three months on the job, who does the training. the generality of training and the productivity of

the employees both during and after the receipt of training.

The paper is orpnized as follows. The first section describes how the data has been collected and how

the measures of worker roductivity and of time devoted to new hire training were consmmed. Sec,ron 2 preterits

tabulations of this data by occupation. establkhment sift, industry, previous relevant work experience, age and

education. Section 3 contains a very simple theory of training investment and then offers a multivariate analysis

of the determinants of training investment. Swim 4 analres the effect of training on productivity growth of new

hires focusing on how the impaco of tra:ning depend on who provides the training, the size of the establishment

and the generality of the trainin. Section 5 exanines the effect of training on wage growth during the first 2
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years on die job and then compares these wage rate effects with the moductivity effects estimated in section 4.
Section 6 examines the effect of training on tumover and promotions. The papa concludes with a summary of
the major findings and a discussion of how the findintes may illuminate the cartes of the lower levels of co-
the-job training fee new hires in the US than in Germany and Japan.

I. DA TA ON TRAINING AND PRODUCTIVITY GROWTH

The analysis is based on dam from a survey of 3.412 employers sponsoted by the National Institute on
Education (NM) and the National Center for Research iii Vocational Education (NCRVE) conducted between
February and June 1982. The survey was the second wave of a twe-wave longitudinal survey of employers from
selected geomaphic areas across the country. The first wave was funded by the US. Department of Labor to
collect data co area labor market effects of the Employment Opportunity Pilot Projects (EOPP). The survey
encompassed 10 EOPP pilot sites and 18 comparison situ selected for their similarity to the pilot sites. The ES-
202 lists of companies paying unemployment inowance taxes provided the sample frame for the survey. Because

of the interest in low wage labor markets, the sample design specified that establishments in industries with a
relatively high proportion of low-wage workers be over sampled. The tax paying units were stratified by the
estimated number of low wage employees and the number of establishments selected from each Strata was roughly
in proportion to the estimated number of low wage workers at the establishments in that strata. Within strata the
selection was random. The survey was conducted over the phone and obtained a response rate of 75 percent.

The second wave auenmatti to interview all of the respondents in the fast-wave survey. About 70 percent
of the original respondents completed surveys for the second wave. Most of the respondents were the
owner/manager off small firtna who were quite familiar with the performance of each of the firm's el lye es.
Seventy percent of the establishments had fewer than 50 employees, and only 12 percent had more Lan 200
employees. In large organizations the primary rapondent was the person in charge of hiring, generally the
personnel officer. If the primary respondent was unable to answer questions about the training received by newly
hired workers in the sampled job, that part of the interview was completed by talking to a supervisor or someone
else with line responsibility.

The employers who leaned the full questionnaire were asked to select "the last new employee your
company hired prior to August 1981 tegardless of whether that pence is still employed by your company." Only
2594 employers had hind someone in the time frame requested and these employers coostitute the sample used
in the study.

The respondent was asked to report how much time typical new hints for this job spent during the fitst
three months of employment in four different kinds of training activities: (1) watching others do the job rather than
doing it themselves, (2) formal training program. (3) informal individualized training and extra supervision by
management and line supervisors, and (4) informal individualized training and extra supervision by co-workers.
For the sample of firm and jobs, the means for the typical worker were 47.3 hours watching others do the job
(T,,), 10.7 hours for formal training programs (T,). 51 hours for informal training by management (T,), 24.2 hours
for informal training by COAVCIektf% (Te). A copy of the relevant portions of the questionnaire is available from
the author.

A training time index was consaucted by first valuing trainer and trainee time relative to that of workers
with two yems of tenure in that job and then combining the time invested in training activities during the first
three months on the job. The employers reported that workets with two years of tenure in the job averaged
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between r and 50 paean (depending on occupation and other worker characteristics) more pro:Waive than new

hires chning their first three months on the job. This ratio was calculated for each job/worker category and used

to place a native value on cowater time devoted to training.' The management staff members who pervide

formal and informal training rare assumed to be paid 1.5 times the wage of cowed:as. Formal training involves

four kinds of casa: development costs, facility costs, trainer time and trainee time. Sometimes, it is one-on-one

and sometimes it is done in group but since mat of the establishments in this study we small, class time was
probably small as well. Consequently, it was manned due when all the cons of formal training other than the

trainee's time are Mimed togetherdevelopment costs, training materials costs and the value of die trainer's time-

-they are about 25 permit grata than the time costs of the trainee.: When supervisors and coworkers ate giving

informal waking to a new employee, the trainee is almost invariably dimity involved in a production activity.

Employers wpm that for informal mining, the trainees am typically as moductive while being trained as they are

when working alone (Hallenbeck and Smith 1984). Consequently, informal training is assumed to involve only

the investment of the trainer's time. Thus in unies of coworker time the value of trainer time is:

Valued Miner Tune + 1.5r; + (1)

In mks of tainee time, the time the trainee spends not producing because of training activities is:

Trainee Tmie = + T, (2)

The total investment in training in trainee time units: is:

Toad Training Investment as Tw + T, + (Te + + TOIRP. (3)

whets

RP = the productivity of the average new hire during the fast 3 months divided by the prodativity of typical
worker widt two years' mute

The arithmetic mean of this index is 209 hours, implying that the vain of the time livested in training a typical

new employee in the first three months is about 40 percent of the output that the trainee can produce working full-

time during the first three months on the job.

The use of the ratio to miniate the relative prodativity implicitly involves an assumption that the
productivity repairs received from enmloyers are a proportional transformation of true productivity plus a random
error. The admown factor of pammionality an be different for every job, every &re and every respondent but
a single respondent is assened to use the same proportionally factor when answering ow questions. If
altemaively it wae assumed that these reports exaggerate the rate of growth of productivity with mune by a factor
of 2, estimates of training invesunent would be 7 to 15 rarest lower. Comparisons maces occupatiota or of new
hires with diffesent qualifications would not change appreciably.

3. When many workers can be trained simulanemaly. the fixed costs of developing the training package and
hiring a trainer me spread over a Ismer woks of trainees. This means that the average hourly cost of formal
training is generally smaller at large companies than small companies. For the mall companies included in this
study ma assumed that the cost factor for tonal training was roughly 1.8 times the value of an experienced
comeker's time. Ike establishments with mom than 200 employees, cat fames for fonnal training would be
much lower, possibly between 1.2 and 1.4.

3. The index was conenmed ;oder an ammption that the four inking activities wete mutually exclusive.
This impbes that if the sun of the haus devoted to individual activities is greaser that 520, that a reporting erer
has o(curred which oversaw investment in training. In the few cases where the sum of hours devoted to training
exceeded 520, the training time index was adjusted downward by the ratio of 520 to the sum of tbe haus !spaced
for individual activities. Ibis procedum reduce the mean of the index by smut 10 percent. Tbe cost of the
trainer and amonintion of veining package developtnein costs was assumed to be two-thirds of the femme
productivity of a supervisor, since formal training often spreads fixed costs ova mote than one Minee. Thus 1.8

(2/3)1.5 +
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The survey asked the employer (or in larger firms the immediate supervisor) to report co productivity of
the luta individual hired in the job after two weeks, during the next 11 weeks and at the end of two years at
the firm. The rating was made on a "scale of zero to 100 where 100 equals the maxim= productivity ruing anY

of your employees in (NAME'S) position can obtain and zero is abeolutely no productivity by your employee.*
For die full data set at the mean values of these indexes of rePorted Productivity were 49.0 for the first two wee",
64.6 for dte next 11 weeks and 81.4 at the dine of the interview. The qua:dons asking for a rating of the
ptoductivity of particular workers hsd a nonrespune rase of only 4.4 percent. Comparably defined nonresponse

rates for other questiofts varre 8.2 percent for previous relevant everience, 3.2 Percent for age. 6.7 Percent for
education, 8.6 percent for time spent in informal training by supervisor. and 5.7 percent for a there-question

aequence from which starting wage rue is calculated. The low-nonresponse rate implies that our respondents felt

that they were capable of making such judgments and augur well for the quality of the data that results.
The interview questions about the productivity of recently hired employees do noe measure productivity in

ary absoluee sense and therefore are not compatable across firms or across jobs in a firm. Rather, they are
intended at ratio scale indicators of the relative produztivity of a typical (or a particular) worker at different points
in their tenure at a firm. Under an astumption that these productivity irxlexes are ptoportional transformations of

true productivity plus a =dam error, percentage differences in cell means of the productivity index will be
unbiased estimatoes of percentage differences in true productivity. If the variations in the productivity scores
assigned by supervisors exaggerate the proportionate variations in the true productivity, our estimates of percentage

differences in productivity between two workers will be biased upward. Even though it is Tensible for a worker's
true productivity to be negadve. the 3Cale wu defined as having a lower limit of zero. Floors and ceilings on
a scale typically cause measurement errors to be negatively consisted with the true value. If this is the can. then
our estimates of percentage differences in productivity between two workers will be biased downward. This latter
type of bias appears to be more likely than the former.

Further evidence that the peoportionality assumption results in an understatement of percentage differences
in productivity between individual waken doing the same job corms from comparing the coefficients of variation
of productivity in this and other dna sets. If pairs of workers who ate still at the firm are used to construct a
coefficient of variation for this data set, it averages .13 for sales clerks, clerical, service and blue collar workers.
This estimate of the coefficient of variation is smaller than the estimates of the coefficient of variation fix yearly
mum derived from analysis of objective ratio scale measures of output. Theee estimates were .35 for sales clerks,
.144 for semiskilled blue collar workers, .28 in craft jobs. .164 for waken in routine clerical jobs and .278 in
clerical jobs with decision making responsibilities (Hunter. Schmkk and Judiesch 1988). This means that the
eitimates of the effect of training on productivity growth reported in this paper are mobably conservative. The
fact that the employer is teporting on the past productivity of puticular employees may also generate biases in
data but it is not clear how estimates of productivity growth rates might be influenced by this problem.

Estimates were also prepared of the short run productivity penalty that results when new workers are hired.
This productivity Faulty has two elements: the opportunity costs of trainer time and the lower output of the
trainee resulting from the wader's lack of familiarity with the job arkl the time devoted to training. When
aptessed in terms of the opportunity cost of the time of a worker with two years of tenure at the firm, the new
hire penalty during the rust three months on the job is equal to:

leoductivity Penalty = 1 - NP (4)

Ne z Rine + + T (5)520 520
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where

NP productivity net of training coet of typical new hire

IP = time attempting to produce.

These is some tmcatairay about the correct way to aggregate training time and productivity growth effects, so three

diffetent estimates of the penalty ate presented. The preferred "libeler estimate of the penalty assumes I? =

520 - T, - T. This estimate assumes these is no double counting of training comic ie. that when the employers

told us that new employees were 26 percent less productive than workers with 2 years of tenure. they were not

factoring into that cakulation the fact that about 11 percent of the new hires.time was spent in a training activity

which prodozed vinually no output (watching others and formal training). The conservative double cawing

esdmate of training costs assumes that 112 at 520. In other words, it is assumed that the lower ImoductivitY

reported for new workers mflects in mrt that portion of their time devoted to formal training and watching others

do the work. The ultra conservative estimate of the penalty uses the conservative double counting assumptions

and also substimses an average of RP and 1 for RP. This estimate assumes that the reports of productivity growth

made by respoodent employers exaggerates true productivity growth by a factor of 2.

2. ESTIMATES OF THE MAGNMIDE OF ON-THE-JOB TRAINING
IN THE FIRST THREE MONTHS OF A JOB

We will begin by ezamining how the costs and consequences of initial on-the-job training vary by

occupation. industry. establishment size, and the previous relevant job experience, age, and schooling of the

employee. Mukivariase models of the determinants of the length Ltd intensity of training WC presenmd in section

3 of the paper.

OCCIntatiCst

The impact of occupation on the amount of on the-job training typically received by a new employee is

examined in Table I. The fust four rows of the tabie deacribe how the average number of hours devoted to four

distinct veining activities during the first 3 months after being hired varies by occupation. Even jobs that are

thought to require little skillservice jobsseem to involved a considerable amount of training during the first 3

months: an average of 33 hours of welching others. 5.7 hours of formal training. 35 hours of infomal training

by management and 17 hours of training by coworkers. Other occupations devoted considerably more time to

training. The oistribution of training activities was similar =mu occupations. however. The typical trainee spent

most of his training time watching others cl,s the job or being shown the job by a supervisor. Roughly equal

amoimo of time were spent in each. Informal training by coworkers is next most knponant and formal training

provided by specialized training personnel accented for an average of only 5 to 10 percent of the time new hires

were engaged in a training activities.

The fifth row of the able summarizes this information into an estimate of irwestment in training during

the first 3 months cm the job. The index valued the time that managers, coworkers and the trainee devote to

training and exposed it in tenns of hours of trainee time. Training investment for service jobs was estimated

to be 130 bows implying that the time invested in training a typical newly hired service worker in the first 3

months was equal in value to about 25 percent (13W520) of that worker's potential productivity during that period.

Invesurems in training were considerably greater in other occupation. Retail (and service sector) sales and blue

collar jobs had a mean index of 185 to 200 hours retpectively or 35 to 38 patent of the new employee's potential

productivity. Clerical jobs typically required the equivalent of about 235 hours of training or about 45 percent
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of the new wader's potential output Profeuional, managerial and non retail sales workers tequired the equivalent
of about 300 hours of on-the-job training or nearly; 60 percent of the new worker's potential output.

The sixth row of the table reports the geometric mean of the answers to the question "How many weeks
dcas it take for a new employee hired for this position to become fully trained and qualified if he or she has no
previous experience in this job, but has the necessary school-provided training." Service jobs were reported to
require an avaage of only 3 to 4 weeks of training, retail sales and clerical jobs slightly under 7 weeks, and
professional and mannerist over 10 weeks'

This training seemed to have the hoped-for result of increasing the reductivity of the new employees.
The reported productivity of new employees increased quite rapidly (by roughly a third) during the first month or
so at the firm (see :ow 7). Despite the much greater time iniaval, the penentage increases between the first
quarter and the ad of the second year (see row 8) were smaller than those during the earlier period for bLe
collar, service, clerical and sales jot*. For these occupations training invesonents and learning by doing seem to
be large in the first few mandis on the job but to diminish rapidly Untidier. In the higher level, managerial and
professional jobs, reported increues in productivity were larger between the third and 24th month than in the first
few months. This reflects the mote prolceeed training period for these occuparian. The occupations which
devote the lemt time to trainingthe service occupationswere the occupations with the smallest increase in
productivity with tenure. The repotted productivity of service workers improved an avenge of 28 percent in the
first month or so and a further 17 percent in the next 21 months. Occupations for which a lot of time is devoted
to training in the first 3 monthsprofessionals, clerical workers, managers and sale reptesentatives outside of retail
and service industriaalso seemed to have larger than average incomes in reported productivity as the worker
gains in tenure. Clerical workers, for instance, were reported to be improving their productivity by 40 percent in
the first month or so and by a funher 32 percent by the end of the second year on the job.

These very rapid rates of productivity growth suuest that the ratio of the productivity increase to the costs
of training (combining both worker and employer benefits and costs) may be extremely high during the tint
months of employment. For clerical workers the total costs of training dming the rust 3 months was 235 hours
or .113 of a year's output by a wader whose skill level is equal to that of a new employee. Since this figure
is an upper boned an the investment that contributed to the 40 percent gain during the first months on the job,
the average gross rase of tenant trust have been above 354% per year ( 401.113). Since the intensity of training
investment falls with tenure at the firm, the cost of training investment during the next 21 months cannot have
exceeded .7875 (L754235/520) of a yeses productivity by 1 newly hind worker. This implies that the unarm
gross nee of MUM to training investmenn during this 21 month period exceeded 40% per year (.321.7875).
However, marginal gross rates of return to training investment are lower and some of the gain in productivity
resuks from learning by doing not training. Multivariate cross section models of productivity growth which yield
evidence on the marginal productivity of training are pasented in section 4 of the paper.

One of the consequences of die heavy investments in the training of new hires is that new employees make
significantly smaller contributions to the firm's content output than other workers who have been with the firm for
a couple of years or more. 'Me time specifically devoted to formal and informal training activities is not the only
penalty incurred when a new employee is hired. In most jobs, skills are developed and refined through practice.
Learning by doing as it is called may not actually involve spending time away from a directly productive activity.
It is costly, nevertheless, for the new worker is less productive than experienced worken. Thus the productivity

`. If the arithmetic mean were being repotted these numbers would be considerably larger. Nevenheless these
numbers seem low especially for professional and managerial jobs.

a
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pensky when a new water is hired has two components: training investments and the lower productivity of the

new worker sad the time others devote to raising the new worker's productivity.

Estimates of the short run productivity penalty when a new worker is hired are presented in row 9-11 of
the table. These numbers provide a rough guide to the magnitude of the adjustment cons associated with
expansions carried out by hiring additional workers rasher than by scheduling extra hours. The other major
component of adjustment costsrecruinnent and selection costsiend to IMOra* to only about 1 percent of a year's

output by sa experienced water. The new hire productivity pensky is much larger. During just the rust 3
minis, it was equivalent in value for service workers to an average of about 1 months output by an expetienced

stocker using conservative assuntptione about double counting. Pot professional, managerial told sales
represersatives outside the retail and service sectors the penalty averaged about 1.65 mantis of output by
experienced occupants of the job. The large magnitude of these costs helps explain why employers tend to hire

new employees only when the increase in demand is perceived to be long lasting.

Evabi5111MGOLSiie

The reistionship between establishment skle and training was cutvilinere (see Table 2). The vety laxgest
and very smallest (10 or fewer employers) establishments invested the greatest amount of time in training.
Managets sport 59 hours training the new employee at the smallest establishments and only 44 bouts at
establishments with 11 to 50 employees. The very smallest establishment invested 43 percent of a new hire's

potential productivity (224 hours) during the first 3 months in mailing while the next largest size category (11-
50 employees) invested only 35 penzat of the new hire's time. Those with more than 200 employees invested
48 percent of the new hires time in training. The curvilinearity remains when other determinants of training are
=trolled. Reflecting the pattern of investment in training, wage increases also exhibited a curvilinear pattern
being bigger in the very smallest and very largest establishments.

Repemed increases in productivity did not, however, have a curvilbear pattern. Rather there wes a
cantinas tendency for the reported increases in productivity to be larger at the larger erablishments. The very
smallest establishments reported a 29 percent productivity mouse in the first few months and a furthv 26 percent
increase by the end of the second year. The largest establishments repotted a 49 percent increase in the fiat few
months and a 34 percent increase during the next 21 months. Such a dramatic contrast between the pan= of
training ism:laments (input) and training outcomes is unusual. The relationship between training investment
measured in time units (line 5 of Tabies 1 - 5) and returns to that investment, the increase in pmduolivitY (Hoe
7 or line 8) is described by:

Erralwa = IMP = AGROR,(0)(Total Training Investment) (6)Pk)

where

AGROR, is the average gross rate of mum on doll= of investment in the training of stayers at the
establishment

The lower percentage productivity growth to investment ratio of tiny establishments implies that either they have
alowerAR,oralower8. It is unlikely that tiny establishments have lower AGROR, for they have higher

turnover and poorer access to capital markets. The probable explanation of their small 96/sP is a lower opportunity

cost of time devoted to training (0). The opponunity cost of managerial, coworker and trainee time devoted to

informal training are likely to be lower became small establishments are unable to smead the risk of stocastic
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TABLE 2

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEE
BY

ESTABLISHMENT SIZE

0-10

Number of' Employees

11-50 51-200 201+

flows Spent in Training
in First 3 Months

Watching others do the job 48.7 45.4 48.3 55.4
Formal training programs 11.8 7.4 9.2 17.0
Informal training by management 59.1 44.4 52.8 48.0
Infonnal training by coworkers 23.3 24.3 27.5 32.4

I)vestment in Training Tune 224 1835 2 13 248

Weeks to become fully trained if
no ptrvious experience 8.1 6.4 6.1 8.3

Incruscin_Rraccd
Productivity (%1

Betw. first 2 wks. & next 10 wks. 29% 33% 37% 49%
Betw. first 3 mos. & end of year 2 26% 24% 26% 34%

New Hire Productivity Penality as a % of
Productivity of Wkr with 2 Yrs. Tenure

Liberal assumptions 55% 50% 55% 61%
Conservative z.c!. umptions 46% 42% 46% 51%
Ultraconservative usumptions 34% 30% 34% 37%

Entairk (%) 12.1 7.3 8.7 9.6

-Number of cases 792 678 296 123

NOTE: Sample is limited to jobs for which all the necessary questions on wage rates,
training tir and productivity were answered.
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demand as well as larger establishments and sc must typically operate with a higher rano of capacity (staff on

hand) to demand (staff interacting with a customer or engaged in production). Seiedu ling of training is also

probably more flexible so training can be done during periods of slack work when opportunity cone of trainer and

trainro time are low.

lele3211LHOLILZinetiena

The associrlon between training investments that arc typically made in rew hires and previous relevant

experience of the individual actually hired is presented in Table 3. Jobs which were filled by new hires with less

dun one year of previous relevant experience, typically involve new hire training investment that was 45 percent

of the new hire's potential productivity. For jobs filled by new hires with 10 years of previous relevant experience

training investment averaged 29 percent of potential productivity. This occured in the face of a strong tendency

for the jobs obtained by those with a great deal of relevant exArience to be jobs that require a considerably
longer training period (see line 5). Clearly when employers filled jobs that require a great deal of training if

workers have no ptevious experience, they tended to give pleference to candidates that because of their ptevious

expetience were less costly to train. Note also that jobs filled by new hires with greater previous relevant
experience received substantially higher wage rates (see line U.

The pattem of productivity and wage increase follow the pattern of investment. Those with the least

experience started out considerably tess productive but their productivity grew from this lower base at a faster rate.

Their wage rates start lower but rise faster. The new hires with mote than 10 years of previous experience, started

out more productive and were paid a higher wage. Their productivity rose but at a slower rate and they received

no incresse in their teal wage.

Agg

The association between the training normally given to new hires and the age of the new hire is described

in Table 4. The relationship was curvilinear. The 25 to 29 year old age group appears to obtain jobs offering
the greatest amount of training to typical new hites-235 hours. Teenagers typically entered jobs requiring about

206 hours and those over forty typically entered jobs requiring the least training-156 hours. Productivity growth

and wage increases seem to follow an itregular pattern that was roughly curvilinear with a peak in the 20-24 age

group. The average wage of a worker with 2 years of tenute in the firm was curvilineariy related to age with
the peak in the 30 to 39 age bracket.

Schrsiliav-ins_adAmatuu
The relationship between type and amount of schooling of the new hire and the on-the-job training typically

received by the typical occupant of the job is explored in Table 5.

One would expect schooling to be positively related to the rate at which a new hire can learn new skills. This

led to a hypothesis that employers would tend to select the better educated job applicants for jobs that require a

pert deal of training. When the *job being filled requires a groat deal of training if the new hue has no

experience, we woad also expect employers to attempt to reduce training costs by giving preference to the
graduates of relevant vccational training programs.

Both of these hypotheses were suppotied by the data. People with mom schooling and with relevant

vocational training in school took jobs that have longer training periods for inexperienced workers and that offer

more intensive training during the fitst throe months on the job. High school drop outs with no vocational training
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typically got jobs in which training investments in the fust 3 months ate only 22 percent of the new hire's

potential productivity. Graduating from high school raised the training that was :ypical fa the job to 38 percent

of the new hire's potential praluctivity. Getting vocational training in high school raised mining that was tuypical

for the job to 47 percent of potential productivity and vocational education at a 2 year college or tedIfliCil institute

raised it further to 52 percent. College graduates with a liberal arts degree got jobs typically requiring only

slightly more training during the first 3 months on the job-54 percent et their potential paiductivity. College

packs= who axicaurated on vocational subjects such as engineering or business entered jobs offitring the greatest

amount of on-the-job training to typical new hirm-56 percent of a much higher potential productivity.

Productivity growth with tease seemed to be greatest in jobs normally filled by workers with many years

of schooling. While productivity increases for vocational program graduates with 12 or mote years of schooling

were respectable. graduates of non-vocational programs generally had slightly higher rates of productivity inctease

despite their somewhat smaller amounts of training investment. The productivity of vocational ptogram graduates

probably pew mote slowly because they started from a higher base. Evidence for their starting from a higher base

is ptovided by the higher wage rates they wae able to command. Graduates of high school vocational programs

entered jobs with 10 percau higher wage rates than high school graduates that did not specialize. For those with

13 to 15 years of schooling the wage premium of the jobs which hhed vocational graduates was 16 percent.

College graduates with degrees in engineering, bminexs or some other vocational subject received a 41 percent

higher wage than liberal arts graduates in this data set.

3. THE DETERMINAN1S OF TRMNING

The amount of training that is provided to typical new hires (I) is influenced by characteristics of the job

and the firm which influence the increase in worker productivity resulting from training investments (X), the cost

of capital to the firm and the worker (r1), the rate of adolescence of skills (6), the separation rate (s), the share

of training that is effectively specific to the firm (1-g), and the oppommity cost of training time (0). Let us

assume that the impact of training investment on the hourly productivity of a worker can be represented by the

following:

fOCINta where 0 < a < 1 (7)

04 PIN = af0C)Ita4 (8)

The presan discounted value of future productivity gains from training a worker who works 11, hours per month

is a perpetuity that is discounted at a rate reflecting the cost of capitsl, obsolescence, the firm specificity of the
skill and turnover. It can be expressed as:

pit(I) Hiop1 ise-fri4(1-84)silt (9)
ri4-60-(1-gOsi

1E4 V") (10)
rifEss(1-84)st

Since the margkial productivity of training declines as training increases, the level of mining investment is

determined by the point at which the marginal cost of training investment (Ai) is equal to the discounted value of
its fugue marginal products (sPV/4).

a-1KM)
' rtfts+(1-84); rtsoc$1-84);

Taking logs and solving for the level of investment. we have:
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= DIrj+4+(1-ili)st] + In(E) - WA) - MOM) -111(a)l (12)

Two difkrent indicators of training ism:saws are analyzed in this multivariate framework. The answer

to the question, "How many weeks does it teke for a new employee hired for the position to become fully veined

and qualified if he or she has no peevious experience in this jo_ but has the necessary school-provided training?

is the first behave studied. It is a mean= of the length of the training given new employees. The secoral is

a measure oi training insensitythe value of the time devoted to trebling during the first 3 months of a worker's

tenure at a finn. Table 6 presents the results of the regressions predicting the logarithm of the two measures of

training investment. Multiplying a coefficient by 100 gives a rough estimate of the percentage impact of a right-

hand-side variable.

Both of the measures of training snalyzed me indicators of the resource cat of training a particular

individual and not of the learning that has occurred as a result of the training. Most of the determinants of

training that are available in the data set me indicators of demand for and the payoff to training or ale variables

that influence both the payoff and costs of training. Factors that raise the payoff to training will name both the

cost of training (input) and die learning (output) thst results. When one looks across jots, theory and previous

empirical work predict that on-die-job training is compkmentny with capital, complementary with the skill level

of other workers in the firm. and complematary with previous general and occupationally specific training of new

hires. All of these hypotheses are supported. Waken who use expensive machinery typically receive a greater

amount of training than other workers. The elasticity of response is .066 for training intensity and .081 for weeks

to become fully trained and qualified. The skill level of other workers seerre to have a positive effect on training.

Evidence of this is the large paitive effect dat the proportion of the work force in skilled occupations (white-

collar or craft) has on training.

Jobs for which previous school-provided vocational training is impottant in selecting new hires tend to

involve rnuch more training on-the-job than jobs for which previous school-provided training is not important.

lobs that se considered to require an extensive general educational background also typically involve longer

periods of on-the-job training. These tends imply that =dents who take more years of schooling and who obtain

vocational training typically find jobs that &kr greaser on-the-job training as well. When jobs requiting a great

deal of veiling are filled, employers seem to be particularly intesested in hiring applicants with a strong

educational backward and relevant occupational training.

It is generally thought that very large establahments invest more training because the discounted value of

future payoffs to veining is higher due to lower turnover (s), lower required rates of mum (r) (insulting from

better access to capital markets) and lower marginal training costs due to economies of scale (one trainer an teach

mow workers simultarteasly). The faults maenad in Table 2 suggests the following additional, hypotheses.

tegarding training investments at establishments with fewer than 10 employees. New hires in very small

establishments am hypothesized to spend more time in training than new hires at medium sized establishments for

two reasons. First, their employees MUla be taught a broader range of skills because very small establiehments

have much mote limited scope for division of laba. Secondly, the opportunity cost's' of infotmal training time are

lower became it can be scheduled during slack periods (e.g., when no customers ase in the store) and these Periods

are more frequent in very small establishment,. Muhivariate analysis suppons the hypothesis that the sire of an

establishment exerts a non-linear effect on the time that is devoted to training. Large establishments devote more

time to veining new employees then very small establishments, but they in turn devote more rime than medium

sized establishment:. The establishment size which has the minimum level of veining is 25 employees for training



.I.

II,
1

77

Table 6

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE

Characteristics

Log Weeks to
Become Fully
Trained

Log Training
Intensity
In First
3 Months

lelz.011111111ClialiCS

Importance of voacational education 384*** (3.72) .522*** (538)
Specific vocational preparation -.020 (.67) -.009 (.31)
General educational requirements .176** (233) .067 (1.37)
Clerical -.257** (2.06) .250** (2.21)
Sales .046 (.27) .645*** (4.26)
Retail Sales .038 (.21) -.344** (2.11)
Professional -.082 (.43) .121 (.71)
Managerial .073 (.39) .066 (.63)
Service -.332*** (2.83) .076 (.71)
Craft .136 (1.19) .066 (.63)
Log cost of machine .081*** (3.87) .066*** (3.49)
Hours per weeks .0161*** (3.82) .018*** (4.58)
Temponry job -.344*** (3.63) -295*** (3.54)
Starting wage .023 (1.55) -.035*** (2.64)
Wage at or below legal minimum -.072 (.85) -.170** (2.22)

Eautlanzawassaisdo

Log established employment -.206*. (2.19) -.317*** (3.72)
Log emlaornent squared .0Z73** (2.17) .049*** (4.25)
Log ratio fon/establishment employment -.016 (.60) .038 (1.60)
Proportion skilled ,452*** (3.76) .470*** (431)
Proportion craft .302* (1.92) -.127 (.89)
Proportion under 25 -.088 (.70) .237" (2.07)
Propation union -.155 (1.18) -.114 (.96)
Sales growth last 2 years -.858*" (2.70) -.058 (.20)
Sales growth last 2 years if positive .962*** (2.70) .065 (.20)
Employment Growth -.035 (.17) -.041 (.22)
Past employment growth if positive -.306 (.99) -.270 (.97)

Maats_Chilacteristia

Log after employers using same slab -.016 (.79) -.049*** (2.63)
Log labor market size .017 (.62) .042* (1.70)

Standard error of estimate 1.257 1.14

R squared .182 .159

Number of obiervations 1659 1659

\
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intensity and 43 for length of training. Being a part of a multi-establishment firm has no egdficatit impact on
training time.

Nigh rates of turnover reduce the payoff to training. so we would expect it to be associated with lower

levels of training investment per worker and to do so particularly when training is specific to die firm.
Endogeneity prevents our using amuse rates of turnover as a regressor, but variables measuring exogenous
determinates of annoyer am available. As predicted. temporary jobs offer significantly less training. Mcdels

estimated in this data have found that turnover is higher when there are many other local employers which make
use of the sante skills being taught in the job. As predicted, such job: offered less training.

Rig-time jobs offer mote training. If one assumes that hours worked per week am exogesiout (ie. bows
effects but is not effected by the amount of training), the elasticity ofdemand for training with respect to chooses
in its marginal payoff can be calcunted from the coefficient on weekly hours of die job. At die mean number
of weekly hours in the sample of jobs, the elasticity estimate is -.7 (significantly below 0 and significantly greaser

than -1), implying that the demend for training with respect to its rental cost is include. This mum that a
govemmas ansidy equal to 10 patent of the full marginal opporunky cons of training (or a reduction in
turnover or required rages of return which had an equivalent impact on rental coat) would increase time devoted
sc.:, the training of each new hire by 7 percent. An inelastic demand for training also means that holding the job

constant, a decease in learning efficiency (eg. became the workers hued are slow learners or the firm is not vay
effective in its training) simultaneously incenses the time devoted to training and reduces it's value added. The
analysis finds support for this prediction because the employers who reponed that it was "difficult to find reliable

unskilled workers" and who hired way workers under the age of 25 did indeed spend signicantly mote time
training new hires than other firms.

A number of eccaomists have argued that became the minimum wage prevents workas from agreeing to

a low wage rate during training. it discourages on-the-job training of inexperienced and inskilled workers
(Hashimoto 1982, Leighton and Mincer 1981). Direct measures of OJT have not been available. however, and the

indirect tests of the hypothesis using wage growth outcomes as a proxy for training can nor be considered
conclusive. The hypothecis implies that holding the skill requimments of a job COMc there is a reversal in
die sign of the relaticeship between wage rates and training at the minimum wage. Above the WWII= wage
where wage rates are unconstrained, lower wage rates am associated with more training. The negative effect of

the minimum wage on the intensity of entry level training should be visible in the jots whose starting wages are

at or below the $3.35 minim= that prevailed in 1983.i Many of these jobs will have had to be redeVigned to

minimize the cans of initial training. This might be accomplished by assigning the individual to a very narrow

job and reachlig only what is absoheely amain to achieve acceptable performance in that job. Training in other

tasks might be postponed and spread over a longer period of time. These hypotheses were tested b y including

continuous measures of the wage rase and & dummy variable foe wage at or below the minimum in the training

modelt. As hypothesized, both of these variabies had significant negative effects on training =snaky and no
significant effects on th lemeth of training. similar models predicting productivity growthwere estimated (without

inclining training investment an the fight hand side) and the dummy fa minimum wage contra= had a
significant negative effect (-10 pacent) in the Ibex specification and a small (-4.7 percent) non-significant negative

effect in the logarithmic specification (Bishop 1985 Table 6.2).

s. Many of the new hires who were paid less than $3.35/fir were hired befae the increase in the mirlifflUfll
to M.351hr.

4
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4. IMPACT OF TRAINING ON WORKER PRODUCTIVITY

New employees experience dramatic increases in prouucdvity in the first 2 years of employment at a firm.

A pan of this productivity increase is due to learning by doing and would occur even if no training is provided.

Formal and informal training is responsible for a major portion of the ptoductivity growth, OWC1fer. In this

section, an effort will be made to detantine which training methods ue most effective and to measure the rate
of retum to training 'mammon.

The 1982 Employer Survey distinguished four different types of employer-provided traininv (1) formal

training (provided by a training professimal), (2) time spent watching others do the job. (3) infamal on-the-job

training by supervisors. and (4) informal on-the-job training by co-workers. The impsn of training an productivity

growth of typical new employees wu estimated by mgrasing poductivity growth during the first 2 years on the

Mtn spent in each training activity, the duration of training and a teeter of control variables. Since diminishing

returns sze to be expected, the swam of the total cost of training wu included in the modeL Productivity growth

during the first 2 years ma defined in 2 different ways: the log of the productivity gromh ratio and the change
in productivity ratings on a 0-100 scale.'

The measures of time spent in specific training activities in the first 3 months on the job am measures of

training intensity rather Mitt of aggregate training investment during the first 2 years ce the job. Consequently,

the repotted required length of trainingthe log of the weeks before a new employee becomes fully trained and

qualifiedwas also included in the model. A full set of controls for jcb, occupation, and firm characteristic; wu

included in each modeL With the exception of the wage rate and minim= wage variables, the control variables

used wese identical to the independent variables used in table 7. The specification used was the following:

PPme + IOC + as; + a ,T, + ssTc + asT,s, + asTI + u (13)

where X = a vector of control variables listed in Table 3 ( is a vector of coefficients on these control variables)

loprithm of the required length of training

T, le Hours devoted to formal raining during the first 3 mama ('O0s).

Ts = Hours spent in informal training by supervisors during the first 3 months ('001).

Te a Hours spent in infonnal training by coworkers during the first 3 months ('001).

Ts, = Hours spent training by watching others do the wad during the first 3 month:('OO:).

T = Training Intensity is a weighted sum of the four different types of training where the weight reflect the
assumed costliness of this fortn of training. T 1.8Ty +1.5*Ts + Tc +

Pni a Productivity of the typical wake: at dm end of 2 years. In the linear
models Ns is the productivity rating on the 0 to 100 scale divided by 80, the mean tmoductivity
rating for workers with two years et tenure. In the logarithmic models. Pm is the logarithm of
the moductivity ming plus 5.

Png a Productivity of the typical worker during the first 2 weeks. In the linear models Paw is the productivity
rating on the 0 to 100 scale divided by 80. the mean productivity ruing for workers with two years
of team In the loprithmic models, Pay is the logarithm of the productivity rating plus 5.

The rends am repotted in Table 7. The revessim widt the logged productivity growth as dependent

variable is in colurm L Regtessicos predicting the linear measure of productivity growth are in cokums 2 and

4. Because a number of employers repotted that prochaivity wu zem during the firs 2 weeks on the job.
ms added to all productivity index values Won the productivity growth ratio wu calculated.
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3. In both mcdels, the coefficient on the squase term is negative and statistically significant indicating that there

are diminishing returns to training intensity. When the square of total training intensity is included in the model,

all four of the linear terms for a particular form of training have positive and statistically significant effects on

productivity growth. The effect of training intensity un produaivity is quite large. An increase in any of the

training activities from 0 to 100 hears raises the worker's productivity by 13 to 15 percent in the logarithmic

models and by 4 to 7.7 percent (calculated at the mean level of productivity at the end of two years) in the linear

models. Clearly when training intensity is low, increaser in its intensity will produce large increases in worker
priducthrity.

The total effect of training on prcductivity growth was calculated by multiplying the six estimated

coefficient' by mean values of the conesponding variables. The calculated increase in productivity was 22 percent

(32 pen= of the gain over the first two years) in the logarithmic model and 12 poem of final levels of
productivity (28 percent of the pin) in the linear model.

An aitemative approach to estimating the impacts of training is to examine the productivity growth of

particular new hires. Column 3 of Table 7 presents results using productivity data on a particular new hire rather

than a typical new hire. Missing data reduces sample sizes try about 100. The variance of productivity growth

aaoss finis is larger when actual individuals are the data rather than typical individuals. R squares of the models

Ste slightly higher, however, because characteristics of the worker am: the wader's tenure at the time of the

interview are included in the structural model of productivity growth. In order to minifili7Z simultaneity problems.

the training variables used in these models were for a typical new hire either than for that particular new hire.

Comprise= of the coefficients in colwrin 3 and 2 reveal that substituting data on productivity growth outcomes

of particulsr individuals for data co typical hires and controlling for personal characteristics does not change the

mainland effects of training.

The imps= of each type of training are remarkably similar. This was not anticipated because some forms

of training (e.g., formal training) have much higher hourly costs than others (e.g.. watching others do the work),

and this was expected to result in the more expensive forms of trainint, 'Amin . larger impacts on productivity than

the cheaper forms. Measured in the units of productivity of a worker with 2 years of tenure on the job, the hourly

cost of learning by watching others is .8. Formal training with a cost factor of 1.8 is the most expensive because

it requires die time of both the trainee and the trainer. The cost of informal training by supervisors (a cost factor

of 1.5) and by co-workers (cost factor of 1.0) lies between these two extremes because the trainee is engaged in

production and only the time of the supetvisor and cowoticer must be charged off as a con of training. If one
accepts these estimates of the relative costs of different form% of training, the results imply that infornal training

by co-workers and training yourself by watching others have a higher rate of return than informal training by

supervisors.'

Measurement mot may bias these coefficierns in a way that makes these findings meager. Our resp,dent
(generally a boss, supervisor, or personnel manager) probably had better knowledge of time scent in formal training
and informal training by supervisors than of time spent in other forms of training. This should have resulted in
the coefficients co these forms of training having a smaller measurement error bias than the coefficients en
informal training by co-workers and time spent watching others. Thuz, correcting for measurement error might
raise the coefficients on these last two forms of training by more than it raises the coefficients on formal training.

rTh
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EatmaJoilacncins..theldaniaaLiandia.lciining
Equation 11 implies that the impact of an additional hour of training on productivity growth, ra), will

be higher at companies with high required rates of return (ri). high separation rates (s,), high skill crtnolescence

rams (8). high opportunity costs of trailing time (A). and low hours per week (}11). Since workers reap benefits

fran trainiag even when there is a separation. training investments should, in theory, be carried further (ie. to a

point where marginal benefits are lower) when a job requires general skills rather than specific skalls (te. as g +

1). This muests that an hour of general training will typically have a smaller effect on ptoductivity growth than

an hour of specific training. On the other lund, training that is general must be financed by the wodter not the

fum. Since young envy level workers me generally liquidity con:mined, the rates of mann tequired by workers

am likely to be considerably higher than the rates of return iequired by employers. This has the opposite

implication. The inability of workers to finance 'general training may substantially depress such investment and

marginal payoffs to such investment may be very high as a result. The relative importance of these two effects

can be tested by interacting training intensity with a measure of the propottion of skills that are general (g).

Mother job characteristic that is laxly to influence the marginal product of an how of training is the size

of the establishment. Large establidunents au likely to have higher opportunity costs of training time (0) and to

be more efficient trainers (because of economies of scale). This mucus that marginal impacts of training may

be higher at large establishments than small establishments. Formal training is considerably mote common at large

establishments and this suggests that the marginal impact of formai training may be particularly high at these

establishments. To examine dame issues, the models woe respecified so as to allow for three-way interactions

between training intensity, generality of training. size, and the share of training that was formal, watching others,

and informal OJT by a co-worker. The specification used was the followinv

%rpm, = X + b,InL + b,InT + b,(bint + b,E/nT + WIT + b1EfilnT + b,gbiT + u (14)

where E = logarithm of (Establishment Employment/18.5)

S_= a vector of shares of training that are formal, watching ethers, and informal OTT by co-workers. The
excluded cateterty is informal OTT by managers and supervisors.

g = the proportion cf the slcals learned useful at other firms.

The tesults of estimating various versions of equation 14 we reported in tables 8 and 9. Table 8 tepotts

the results of models predicting the productivity growth of a particular new hite in which coefficients b, and h,

have been constrained to be zap. Thew models provide evidence on the effea of the generality of training and

establishment size on the marginal product of training. The coefficient on the Lveraction between the generality

of training and training inteneity is positive bat very close to zero. The two effects discussed above appear to

have canceled each other out. It appears that the difficulties that workers face in financing general training ate

as severe a barrier to Wiesner& in general Waling II high separation rates am to investments in specific veining.

The coefficient on size interacted with training is poeitive and highly significant in both the logarithmic

(colunm 2) and linear (cohann 5) model of productivity growth. The logarithmic mulls imply that the elasticity

of productivity with respect to training is 0.092 at establishments with 18.5 employees and about 0.1156 for

companies with 200 employees.' The potitive and significant coefficient on interactions between intensity of

'. Using a siegle logarithm of training hours variable to p zdia the productivity growth ratio, Barron. Black
ahd Loewenstein (1989) obtained an elasticity of .11 (using the same metric as that used in the linear model in
Table 9). TN major differences between the two analyses are: (a) Barron et al. predict moductivity growth from
*the first 3 maldts average to the end of 2nd year while this analysis predicts productivity growth from the first
2 necks to the end of the 2nd year, and (b) length of training was not controlled by Batten et. al. whereas it is
controlled in this analysis. It is this second difference that probably accounti for the somewhat larger elasticities

Si
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training and de share that is pan of a formal training program or that is watching others do the work implies that
these fonrs of training have significantly larger effects on productivity growth than OJT by supetwisoes, the
excluded training case:cry. Clearly, the earlier conclusion that marginal rues of return to watchag ethers and to
co-worker CUT are higher than marginal rates of mum to super: isor OJT it pretty robust widi respect to

substantial changes in specificatias (alamative ways of defining the independent variable, alternative ways of

speciftfing the trait:kw variables and the use of productivity growth of particular new hires rather than a typical

new hire as die dependent variable). Fmdings regarding the payoff to formal training, on the other hand, appear
to depend upon specification.

Tabie 9 presents the results of testing the hypothesis that the sire of die establishment differeetially effects

the rate of return to specific types of training. The models presented in this table included interactions of size
with (share times log total training). While the coefficients an these interaction are not significant in the
particular ,water models, interactions between formal training and sizz are significant in the typical waker
specifications. As hypothesized, the payoff to formal training increases more rapidly with establishment size than

the payoffs to other forms of training. These tesuln help explain why formal training programs are more common
at large comperries then at small companies. In the linear typical worker specification, watching others do the

week see= to be a less effective learning technique at large companies than at smaller companies. The

coefficients on this variable in other specifications are neptive but not significantly different from zero.
Past effons to assess rates of return to on. have focused on the wage payoff to worker investments in

training (Mincer 1989). This effort is fraught with difficulties, however, because it is very difficult (a) to measure
what employees fas opposed to employers] invest in training and (b) to distaguish war increases caused by
training from wage increases caused by selective turnover or the need to discourage shirking by back-loading

compensation peckers, The teal returns to employer and employee investmass (bah general and firm specific)

have not been evahisted because data on praluctivity effects was lacking. This study has generated tentative
estimates of both the opportunity costs and the productivity effects of training (general and specific, worker and
fum financed combined). It would appet.. therefore, feasible- to calculate marginal gross rates of return (for
general and specific training combined) necessary to cover the cost of capital, losses due to turnover and
obsolescence. The data was not collected for this purpose, however, so there ale gaps that can only be filled by
some judicious assumptions. Ccesequently, the animates of marginal gross rates of return for each form of
training dut ate reported in tabie 11 must be viewed at very tentative results which will hopefully be displaced
shortly when beau data sett become available. Became the period for which training intensity is measured is

in their aruilysis. The logarithmic model yields elasticities of the productivity level of .148 with respect to training
intensity and .06 with respect to length of training.

9. Mincer (1989). for example, attempts to calculate a rase of return to the workor's invesunent in training
by dividing the percentage wage increase by estimates of the cost of training (generally mnning between .2 and
.25 of a yens productivity) that are based on the fraction of a years time that worker's report they spend in
training. This fraction tells us something about the combined employer and employee costs of training not the
costs inclined by the trainee. In fact, in the Lillard and Tan (1986 Table 4.3 and 4.5) earnings regression which
Mincer uses to adman the depreciation rate for training, trainees experienced no earnings reduction during the
year in which trailing was received. Similar results have been obtained in other data sets (Parsons 1985, Bishop
and Kang 1988, Barron, Black and Loewenstein 1989). While the positive association between current mining
and current earnings is probably due to the omission of unoeserved worker quality, it strains credibility that the
nue earnings sacrifice is 20-25 percent of a yews wages when multivariste models that include schooling, test
icons, actual work experience and a host of other variables indicate a positive effect of current minims on await
wages. The worker's investment in trairOng it probably much smaller so the wage ROR for worker invaments
in training is probably much higher than the numbers estimated by Mincer.
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watch shoner than the period over which productivity growth is measured, an assumption must be made about the

suength of die correlation between training intensity during the first 3 months and training haus during the rest

of the 2-year period. When the two year productivity pin of the typical new him is being analyzed, a unit

inmate bt a training activity during the Mat 3 months wart assumed to be associated with a further 2-unit increase

in that training activity during the rest of the 2-year period,* When the productivity pin during the fust fourteen

motels for a particular new hire is being analyzed, a unit increase in a training activity during the first 3 months

was assumed to be associated with a further 1.2 unit inmost in that training activity during the remainder of the

first year on tbe job. Marginal GRORs an the ratio of the increment to yearly productivitY generated nY a small

increase mining divided by the coat of increased training (A detailed description is in the notes of Table 10).

The estimated marginal rates of return diminish at the intensity of training increases. The mon training

intensity for the first 3 months =incised in units of the time of trained winters is 148 houti. As intensity

during the first 3 months rises from 100 haus to 300 houts (double the mean), the marginal rase of return (ROR)

for informal OJT by co-workers drops from 43-45 Percent to 25-32 percent in the two linear models for typical

new hires maenad in table 8. The linear model's ROR drops from 38-43 percent to 25 percent for watching

others and from 17-23 percent to -1 to 10 percent percent for training by supervisors. The ROR of formal Off

is estimated to drop from 11-15 percent at 100 hours to -3 percent at 300 hours. Estimated rases of tenni for

particular workers are generally slightly higher than those calculated for the typical worker. Estimated rates of

ram calculated from models based on loprithmic specifications are considerably higher than those based a

linear specifications of productivity growth. At the training intensities that typically prevail during the first quarter,

marginal rates of team seem to be rather high. Since the impacts of training intensity were calculated while

holding the length of training fixed, these GRORs should be viewed as placing lower bounds on the true
retake:hip.

It must be remembered, however, that these marginal GRORs include cash flows necessary to ccenpensaat

for annoyer and obsolescence and are, therefore. not directly comparable to the real rates of return to schooling

and financial anew dist typically lie in the range from 5 to 10 percent If all trailing investments are speciftc

to the film and must, therefon, be written off if workers leave and turnover is high, GRORs of 30 percent or

more may be requited to induce the finn to riven in specific training. Lillard and Tan (1986) have estimated that

training depreciates at 15 to 20 paean per year. This also would imply that equilibrium in the training market

would likely yield marginal GRORs of 30 percent or more. With all die uncettainties regarding the best

specification of the productivity growth model, measurement error in the training variables, the specificity of the

training, ttrnover rates, and the obsolescence rates, it is my view that robust estimates of net rates of return to

ce-the-job training are not now feasible and will not be feasible until better data sets become available.

Koults_Using_lastommataLbliablsa

The disninion so far has assumed that the causation nais from training to productivity growth. It might

be argued that when one is examining relationships for a typical waster that finns hiring workers with very low

initial productivity will find it profitable to provide more than avenge amounts of training. Consequently, when

". If raining intensity in each of die other seven quarters were identical to the first quarter's training intensity,
the cat mukiplier would be seven rather than two. The cotrect multiplier is significantly less than seven because
training investments in the later period are not perfectly correlated with training investments in the first quarter
and because most employers report the training period to be less than 6 months. Given these facts, the two for
one ratio is an assumption that magnifies the cost of the reported differences in training intensity quite dramatically
and reduces ordained rates of return by a factor of three.
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Table 10
Sensitivity of Marginal Gross Rates of Return Estimates to Specification

Training Training
Formal by by Watching

Training Supervisors Co-Workers Others
100 bra 300 his 100 hrs 300 lire 100 bra 300 his 100 hrs 300 firs

Typical Individual
Linear 11% - 3% 23% 10% 45% 32% 38% 25%
Logaridunic 38% 15% 46% 24% 85% 63% 113% 90%

Particular Individual
Linear 15% - 3% 17% - 1% 43% 25% 43% 25%

Typical Individual
Logarithmic 118% 54% 99% 48% 112% 53% 128% 58%
Linear 43% 16% 41% 16% 48% 18% 50% 18%

Particular Inddual
Logarithmic 156% 68% 109% 52% 130% 59% 146% 64%
Linear 46% 16% 38% 13% 47% 16% 46% 16%

Estimates of the marginal grins rates of return to increzes in the intensity of training at two differers levels of
training intensity: a 100 hour investment during the first quancr of the job and a 300 hour investment during
die fun quarter cc the jai. Hourly cat factors are assumed to be 1.8 for formal gaining. 1.5 for training by
supervisors. 1.0 for training by coworkers, and 0.8 for watching ahem. When productivity growth over 2 years
fce the typical individual is being modeled, durance adjusted cost foga is calculated by multiplying by the hourly
cos facia by 3 far the masons given in the text. When productivity growth of a pm:Ocular individual during the
first 14 months is modeled, the duration adjusted cost factor kt calculated by multiplying the hourly cos factor
by 2.2. The maths maenad in the lust panel arc calculated by taking the derivative of tbe estimated regression
aquatic= repotted in tables 4 with respect to hours of the specified kind of gaining. drill multiplying by 2000,
the assumed number of hours worked in a year, and then dividing by the duration adjusted cost factor. As an
example of the calculation, tbe formula for formal OJT using the coefficients from the linear model in table 4
for trait* hoonsitY cn equal to 300 hours wu a %Mows:
[(.00046 - .0000004941414,1.8)41000 1 / [31.8) ai -.0256 and the coworker training formula is:
R.00077 -..00000049M)+2000M31 a .3173. (Note that the coefficients must be divided by 100 and 10000 in
order to scale them in haus of training). The GROR estimates ptesented in the second panel assume that the
ram has 18.5 employees (this mos out the 5th and 7th lc= of Nuance% 3) and that all of the training received
is of the type indicated. For informal training by supervisors, the formula is:
(bi + b;b1T+2)*20013/1*agation factor) which is )(.003 +.0064+4.605*2)20001 / (100+3) si4176 at 1at100 for
the linear productivity growth model for typical workers. For training by watching others, the formula is (bs +

+ tii*14142)2000/frduration factor) which is R.003 + .013*S +.00644.605+2)+200J / (100+3) =304.
Obsolescence of skills aid turnover mean that these cash flows do not have an infinite duration and should
therefore be connoted to the sum of the interest rate, the obsolescence rate and the turnover rate times the
impartial of skills that are effectively specific to the firm.
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initial productivity is not controlled, there may be simultaneity bias in our models. A second econometric problem

that is likely to be effecting the reado is errors in measuring training. Measumment error is probably biasing

down our adman of the effect of training on productivity growth. To test for these biases, we estimated the

model of picductivity growth using instnnnemed values of training rather than the actual training investrnerts.

The X variables uaed in estimating the models predicting investment in training in Table 6 were divided

into two perec those that theory predicts directly influence productivity growth and those which 1:0ice the cost

of training without dhectly affecting rates of productivity growth conditional on training. The variables in this

Inter category were the number of alternative employers, dummies fee industry, the growth rate of empioyment.

the growth rate of sales, the number of employees at the establishment. the size of fum, the wage rate, a dtmleY

for wage at or below the minimum wage, a dummy foe temporary job, &mimics for no probationary period, the

log of length of the probationary period. dinnmies for not knowing if there is a probationary period. a measure

of the difficulty of firing a worker after the probetionary period is ended, a measure of the importance of seniority

in determining who is laid off , and Maracteristics of the local labor market. These variables were used as

insmnnents for the training variables. This involves maintaining the hypothesis that these variables influence the

cat of mining investments, and therefore, the level and composition of training without influencing the rate at

which new employees learn. The X variable% owned to have direct impacts on productivity growth were

dununies for occupation, the specific vocational preparation (SVP). and the general educational development (GED)

that the Dictionary of Occupatienal Tides (DOT) specified is necessity for the job. percent of watt force skilled,

percent of work force who are crafts workers, the importance of vocatienal education in selection, con of
machinery, inionization, hours winked per week, and characteristics of the hires (i.e.. percent under age 25). and

an employer response tint it is hard to fed reliable unskilled workers. When outcomes for particular individuals

were being modeled, the new hires' education, SCX, and work experience were included in the structural model.

The tesuks from a variety of specificatiom ate reported in Table 11. In most cases, estimating by

innumental variables (IV) rather than OL.S has the effect of increasing the magnitude of coefficients but reducing

their statistical significance. The IV results also reverse the sign of the coefficient on length of training. The fact

that the IV estimations increase rather than reduces the ettimated effects of training intensity suggests that

measurement error biases am mire serious than simultaneity bias and lends support to our general conclusion that

marginal rates of return to empl ler-provided training are very high.

S. IMPACT OF TRAINING ON WAGE GROWTH

The cons and benefits of investments in on-the-job training are shared by employer and employee. This

Implies that jobs with a great deal of training will tend to have lower starting wage rates than weeld otherwise

be predicted and higher wage rates once the training is completed. In other words, jobs with a heavy training

componenteither because it nequires great skill or because the 'code being hired for it are completely

inexperiencedwill have higher rates of wage growth than other jobs. The more general the training the wester

will be the share of training costs that is paid by the new employee and the greater will be me resulting rate of

wage growth. Since some types of training are more effective than others, some are more general than others and

some am more visible to other employers than other% one would expect different types of training to have different

effects on wage growth. Are the impacts of different types of training on wage growth similar in psnern to their

impacts on productivity growth? Or, is the pattern of wage growth responses to different types of training more

influenced by the generality and visibility of the specific type of training?

3
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Table 11

Comparison of OLS & Instrumental Variable Estimates
of the Impact of Training

Pmductivity Growth

Training
Intensity
(10e's hrs.)

.112***
(9.3)

333***
(3.1)

Training
Intensity
Squared
(10,000's)

-.012***
(6.5)

-.034*
(1.8)

Log Weeks of
Training

.026***
(4.9)

-.058*
(1.7)

.142

.076

(Linear)

OLS
Typical Hire

2SLS

Particular OLS .107*** -.014*** .017*** .152
New Hire (8.) (6.8) (3.2)
(1.2 Years)

2SLS .423*** -.058*** -.064* .115
(3.6) (2.8) (1.7)

Wage Growth
(Linear)

OLS .028* -.0023* .0082** .197
Typical Hits (3.5) (1.8) (2.3)

2SLS .147* -.025* .010 .181
(1.9) (1.9) (4)

OLS .022** -.0019 .0072** .232
Particular (2.8) (1.6) (2.1)
New Hire
(1.2 Years) 2SLS -.009 -.0039 .oar. .223

(.1) (2.1)

* Significant at the 10% level (two-sided)
" Significant at the 5% level (two-sided)

*** Significant at the 1% level (two-sided)
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These issues were addressed by estimating wage growth counterparts to the productivity growth models

presented in Tables 7, 8 and 9. The first dependent variable =died was the log of the ratio of the firm's manse

wage for a worker with 2 years of tenure to the actual starting wage of a person who had recently been hired for

the position. Models predicting this variable control for the effects of wage inflation by including the dme of hhe

and it's square in the specification. The results are presented in colunm 4 of Table 7 and column $ of Table 9.

The second dependent variabie is the log of the ratio of the CUM= wage rate (or most recent wage if there

has been a separation) mid the starting wage rate for a particular new employee who was hind on average 14

mondis earlier. The models indicting this variable are plumed in column 5 of table 8. column 3 and 4 of Tabie

8 and colimin 6 of Table 9. The third dependent variable is the difference in dollars and cents between the camera

(or most recent) wage rase and the starting wage rate of a particular new him. These models control tenure of

the worker on the date for which wages am reported. The resuks of predicting this measure of wage growth are

repotted in column 6 of Tabie 8. All *tee models contain commis for the characteristics of the new hire, the

occupation. SVP, and GED of the job. percent of craft workers and percent of skilled workers at the fon, the cost

of machinery used in die job, unionization, importance of vocational training in selection, petcentage of the firm's

work force under age 25, and reported difficulty in finding reliable unskilled workers.

The first conclusion that can be drawn from an examination of the wage growth tettlitS is that training dces

have the hypothesized positive effect on wage growth. The effect is statistically significant in almost ail of die

models. Comparisons of these coefficients with the estimates of the impact of training on productivity growth,

however, reveal thst training has a much smatter impact on wage growth than it has on productivity growth. In

table 8, an incase in infoemal training from 0 to 100 hours raises productivity of typical employees by 13 to 15

percent in the lopriihntic model and 5.3 to 7.7 percent in the linear model. but raises wage races by only .1 to

2.0 percent. A doubling of the length of training raises productivity by 2.2 to 4.8 pement, but wage rams rise

only 0.7 percent."

In Tabie logarithmic models for a particular individual, doubling the length of training increases

productivity growth by 3.6 peicent aid increases wage growth by only .5 percent. Doubling the intensity of

training, increases productivity growth by 8 percent but raises wage growth by only 1.1 perms. Pniductivity

growth effects of training are also considerably greater than the wage growth effects in the linear models reported

in eohrtnn 5 and 6.

For findings such as these, the first explanation that comes to mind is that the training is specific rxd the

firm is paying most of its costs and leaping most of its benefits. Since skills are thought to be more specific at

large commies, the fact that the pp between the productivity and wage effects of training is largest at big

establisiunems provides further support for the skill specificity explanation. The problem with this eaplanstion,

however, is that when employers were asked whether the skills learned on their jobs were specific to the firm,

most repotted to the contrary that the skills were useful at other firms. Furthermore, the eenetalitY of skilla taught

has only very modest effects on the magnitude of the wage response to training. When training is done by

managers and the skills me reported to be entirely general, doubling training intensity raises productivity by 6.7

percent but wages by only .8 percent in the logarithmic model reported in column 2 and 4 of Table 8. In the

linear model in column 5 and 6 of Table 8, doubling training raises peoductivity by 3 percent while.increasing

wage growth by only .96 percent. Analysis of dam on the typical new him produces very similar findings. These

". As with productivity growth, estimation using instrumental variables increases the size of coefficients
(probably because of the correction for meamemem error in training) but decreases their statistical significance.
In the IV models wage effects of training are much larger than the productivity effects,
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rosults appear to contradict an important prediction of Becker's theorywhen training is general, its impact en Wine

growth should equal or exceed its impact on productivity growth. Even though employers claim the skills they

We teaching are general, the labor market is not treating these skills as if they were general. How can these
puzzling results be explained?

One explanation of the phenomenon is that different lima tequire different mixes of general skills- The
finn that does the training concentrates on those skills it needs the most, some of which may not be as highly
valued by akemarore employers. Skills that would be highly valued by an altetnative employer may not be taught
because others an the staff already fulfill Mat function. As a result, the package of general skills that waken
develop me always more valuable at the training firm than at other firms even when each individual skill is
correctly perceived to be useful elsewhere.

A second reason why the market behaves as if general skills are effectively specific to the firm is that
other employers will generally be ignorant of the exact character of a new hire's general skills and, consequently,
will often not assign the worker to a job that puts the skills to work. Even when a worker's next job makes use
of the general skills learned, there is no guarantee that new hires with better than average skills will be offered
=operably higher airy wages. These phenomena have the effect of transforming some skills which are
technically general into skills which me effectively specifc to the fum. To the extent training is effectively
specific, wages will rise more slowly than productivity net of training am (Bishop and Kang 1984, 19118).

Suppe(' for this signaling/visibility explanation of the gap between productivity and wage rate effects of
mining comes from compuing the gaps ftx specific types of training. In table 8. all forms of training had
roughly equal effects on productivity growth. For wage smith, however, formal usining has much larger effects
than other forms of alining and OJT by co-workers has no eft= Apparently, formal training is len specific to
the job and mote visible to the employee and other employers, and thus workers ase more willing to contribute

to its costs. The impartance of orr provided by co-workers is appmently underestimated by ail concerned, the
employee, the supervisor, and other employers.

The third reason why general training masquerades as specific training is the inabilityronwillingness of most

young workers (the ones who have the greatest need for general training) to fmance large amcunts of general on-
the-job training. Wet of these workers am liquidity constrainedthat is they ate unable to shift as much
commexion from the future into the present as they would like became they have neither assets which can be
deplesed nor access to credit at reasonable tenns.I2 Half of households headed by someone under the age of 25
have less than $746 in fmancial assets and 19 percent have no fmancial assets at all. Half of households headed
by someone between 25 mid 34 have less than $1514 in financial assets and 13 percent have none (Susvey of
Consumer Finances 1984). Subsidired re guaranteed student loans are not available to finance on-the-job training
and barks will not lend money for Mit pogrom without collateral. Borrowing WWII the equity in one's home
is a poseibility for some but only 34 percent of households with heads under the age of 35 own a home and many
of the hams have been owned for only a short while, so die equity that cra be borrowed against is mnalL Even
with collateral, the 10IIIS available to individuals usually carry higher intenst rotes dm those charged businesses.
Studies of the willingness of consmem to substitute consumption over time have all concluded that the
imatemporal elasticity of submitution is no higher than one and most studies conclude it is .5 or beiow (Friend

*. Becker clearly recognized the existence of liquidity constraints in his 1962 paper. "Since employer specific
skills are pan of the intangible uses or good will of firtm and can be offered as collateral along with tangible
assets, capital would be mote readily available for specific than for general investments (p.42)." He did not,
however, explicitly analyze how such constraints -night effect the predictions of his model.



92

and Blume 1975; Hall 1988; Hubbard and Judd 1986). A substitutice elasticity of .5 implies that reducing a

liquidity constrained worker's wage by cee half (in order to pay for general training) roughly quadruples the

worker's marginal utility of consumption. Such a worker would be willing to give up four dollars of future

income in tenant for one dollar of current income. The liquidity constraint phenomenon has little effect on the

wage profile of jobs requiting no general training and which. thetefore, have a flat Productivity Prof*. Whet*

significant general training is occurring, however, it comes into play and may resuk in an employment cam=

in which the employer shares the costs of general training (Glick and Feuer 1984; Feuer, Glick and Desai 1987).

6. IMPACT OF TRAINING ON TURNOVER

One would expect most productive workers to be more likely to be remotest and less likely to be

separated invoktntarily. Consequently, the =mit and nanny of training that is typical at a firm should influence

turnover. To test this hypothesis, models were estimated predicting the actual tenure, probability of a dismissal.

probability of a quit and probability of a promotien of particular new hires. Controls %Imre included for the log

of potential tenure and its squate, backgeound characteristics of the individual worker, and characteristics of the

job, the firm and the local labor market.

The training variables were specified so as to allow a test of three hypotheses. The first hypothesis was

that a policy of providing greater amounts of training low= turnover and increases the propensity to promote new

hires. The second hypotheses was that this effect would be strongest at the larger firms where training has larger

effects on productivity. The third hypotheses is that because formal training is more visible to the firm providing

the training, the employee, and other employers, it tends to raise the quit rate, reduce the dismissal rate, and raise

the promotice MC more than other forms of training.

The tesults ate presented in Table 12. Establishment size was scaled as a ratio to its geometric mean of

183 before being logged and interacted with training intensity. Consequently, the coefficient on training intensity

estimates the magnitude of the training intensity's impact on turnover for establishments with about 19 workers.

Surprisingly, there is no statistically significant effects of either the length or intensity of training on expected

tenure or rates of dismissal or quitting at the small establishments that predominate in the sample. Them is a

statistically significant interaction between establishment size and training intensity. however.. At larger companies,

a higher training imensity for typical workers is associated with longer tenure. At small companies, the reverae

association exists. Effects am veil/ small. however. A doubling of training investment raises expected mime by

only 1.3 percent at a company with 200 employens and lowers expected tenure by only 1.7 percent at a company

with 2 employees. In these results, we have still another reason why large companies typically make greater

investments in naining than small companies.

The hypotheses that fonnal training would have larger effects ce turnover than other forms of training is

supported by the data. For quit rates, there is a statistically significant difference between the impact of formal

and informal types of training. Point estimates imply that informal training reduces the quit rate and that formal

training increases the quit rate. This lends suppon to our hypotheses that formal training is both more useful at

other firms and more visible to other employers and that informal training is either in skills specific to the firm

or invisible to other employers. .

The training provided to typical new hires has a much more significant impact on promotions than it has

on turnover. At a company with 19 employees doubling the amount of training raises promotion propensities by

3 percentage points. Them is a significant interaction with establishment sire. If the establishment has 200

employees, doubling training intensity raises promotion propensities by 4.6 percentage points.

4
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Tabk 12

IMPACT OF TRAINING ON
TURNOVER AND PROMOTIONS

Training
Log

Tenure
Involuntary
Separation Quit Pmmotion

Log Length of Training .011 .004 -.007 .004
(1.1) ( .6) (1.0) ( .4)

Log Intensity of Training -.002 .004 -.006 .040...
(.I) (.6) (.7) (3.8)

Interaction of Training
Intensity With:

Establishment size .009* -.004 -.005 .010**
(1.8) (1.3) (1.2) (2.1)

Share fotmal training .014 -.011 .017* -.001
(1.1) (1.3) (1.8) (.1)

Share OJT by co-worker .004 -.006 .004 -.015
(.3) (.8) (.4) (1.2)

Share watching others -.007 .009 -.005 -.010
(.6) (1.3) (.6) (.9)

R Squared .658 .050 .049 .108

* Significant at the 10% level (two-sided)
** Significant at the 5% level (two-sided)

*** Significant at the 1% level (two-sided)
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7. IMPLICATIONS OF EMPIRICAL FINDINGS
FOR THE HYPOTHESIS THAT

AMERICANS UNDER-INVEST IN ON-ME-JOB TRAINING

The major findings derived from the analysis of the data on new him training may be summarized as

followr

Training investments in new hires are substantial even for jobs that are generally considered
unskilled.

Formal training provided by specialized training personnel accounts for only a small portion of the
training teceived by new hires.

Productitity rises substantially during the first year on the job.

To fill jobs requiring a great deal of ca-the-job training. employers prefer applicants who have
previous rdevalilt week experience, who are well educated and who have vocational training in a
relevant field.

Large establishments invest more in the veining of their new hires than small and medium sized
establishments because (1) they have lower turnover. (2) they have better *ems to eaPkal markets.
(3) the marginal product of an hour of training time is higher at large establishments and (4)
training lowers turnover more substantially at large establishments.
The elasticity of demand for tniining is below unity.

When it is a binding constraint, the minimum wage lowers training invesanent hy roughly 17
percent during the first 3 months on the job and productivity growth by 5 to 10 percent.

Informal training by coworkers and training by watching others do the job appear to have a higher
benefit coot ratio than informal training by management.

Estimates of rases of return to training derived from this data should be treated with a great deal
of =don. Nevertheless, marginal rams of ream to training appear to be quite high.

The estintned benefit cost ratio for formal training depends on how the model is specified. The
productivity growth effects of famel training are bigger at large establishments. Formal training
has significantly larger effects on wage giowth than informal mining. Formal rather than informal
training significanly increases the worker's propensity to quit. Formal training's tendency to have
larger tram on wage growth and quit rates than informal training probably results from the fact
that formal training is better signaled to the labor market.

'Me teported generality of training has no significant effects on its marginal rioductivity or on the
effects of training on turnover.

When training is reported to be highly general, training has a larger effect on wage growth than
when veining is repotted to be specific. Nevertheless, training that te rePoeted to be entirely
general kat much laver effects on proauctivity growth than wage growth implying that :he labor
market treats ihis training a s f it were at lean partly specific to the firm.

Theme resuks provide support for the view that workers do not pay the full coat of general training and

do not receive wage increases equal to the full productivity effects of general training. They also lend support

to oar hypothetis that the outcomes of veining, particularly informal training, are poorly signaled to the labor

market. Became other employers are unaware of its exact character and unable to assess its quality prior to

making hiring decisions; veining that is technically general often becomes effectively specific to the firm and

employen choor to sham the costs and benerns of investments in general training (see Bishop and Kang (1984,

1988) for a formal proof of this statement'. The second hypothesized reason why shared financing of general

veining may be in the joint WOW of employees and employers is the fact that young workers ate typically

liquidity constrained while employers ate not.
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If these conclusions are nue, turnover becomes a more important determinant of training itivestments than

previously thougls. In the stindard model. turnover propensities influence the amount of specific training supplied

but not the amount of general training undertaken. However, if employers finance some of the costs of general

training (or general and specific training are joint products of the sante training activity), worker's with high

tumover propensities are likely to find it hard to obtain jobs that offer general as well as specific training. For

those with less than one year of mute, the probability of staying at the firm for at least 12 additional months is

over 80 percent in the United Kingdom. 76 percent in Japsn but only 41 percent in the US (OECD, 1984. Table
33 and 34). The high rates of turnover in America, then, help explain why investments in both specific and

general on-the-job training of new hires are lower in this country than in Japan and Germany.

One important reason why turnover is so high in the US youth labor market is job shopping and tryout

hiring. When the march is fitu arranged, both the employer and the job seeker am pooriy infonned about each

other, so they spend the first months learning about each other and, if they do not like what they discover, they

terminate the relationship. If they knew more about each other going into the match, there would be fewer

sutprises, fewer quits and fewer dismissals. There are good masons why try out hiring is so prevalent in the US.

Them are major institutional barriers to the free flow of information about job applicantsso:1i as EEO testing

guidelines, the failure of high schools to send out transcripts and the threat of law suits if bad reconmtendations

are giventhat do not exist in other commies. German and Japanese employees are much more careful in their

selection of blue collar and clerical employees than Ametican employers (Rosenbaum and Kariya 1997; Koenig
1987).

A second reason why turnover is higher in the US is that there are fewer legal and contractual obstacles

to layoffs in the US (Sengenberger 1985; Sanaa= 1986).'s Thintly, turnover appears to be less costly for young

Americut workers dan for young German and young Japanese workers. It hat already been noted that specific

training is more extensive in Japan, and the loss of these investments is a disincentive to annoyer. Transition

costs also discourage turnover (Bishop and Kang 1988) and there is reason to believe that there may be differences

scram countries in the magnitude of thew transition costs . In some commies, quitting or being laid off does
serious damage to the worker's reputation and the likelihood of finding another good job. The best Japanese

employers hire straight out of high school and are said to discriminate against those with work expetience. The

reverse prevails in the US. Quitting appears to be much lea stigmatizing in the US than in Japan particularly for
young workers.

In Gemuny, the appienticeships have a three month probationary period during which either party ma; -:tt
out of the contract without serious consequences. Nevertheless, only 5 percent of apprentices change employers
during this period. An apptentice who quits his apprenticeship after the probstionary period will find it very
difficuk to get another one. As a result. about 95 percent. of chose who finish the first 3 months of their
apptenticeship stick with it for the full three years and pass the performance exam that comes at tte end. While.
apptentices are not subject to layoff when there is slack work, journeymen are. Who is laid otf is often Limed
on job performance not seniority, ,so being laid off is more stigmatizing than it is in the US. To protect
themselves from this stigma. German workers hatpin for employment contracts which mduce the probability of

layoffs by front loading compensation and mandating severance pay.

Flamm argues that the increasing number of wrongful dtscharge cases being won by plaintiffs with large
jury awards has significandy mimed the riskt and costs of dismissing waken in the US. This may be the case
for senior employees but such cams are seldom brought when the dismissal comes in the fills two yesrs of
employment. Rates of turnover of workers with more than 5 years of tenure do not appear to be anemia*
higher in the US than in Fume (OECD 1984)
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The melt is lower tumover, a hieher payoff to employer investments in specific and general training.

greaser training investment and. as a result, strong productivity growth. Minces and Higuchi (1988) coerectly point

ant dtat causation also runs in the opposite directionhigh rates of investment and technological progress increase

the returns to training and raise the disincentives for turnover.

An examination of equations 11 and 12 suggest a number of additional reasons for the relatively low level

of on-the-job training investment in the United States. The mon obvious explanation of the heavier imestment

in training by Japanese corporations is die very low cans of capital they face. The fact that Japanese cot. nines

operating in the US spend mote on training than American companies in the same industry provides finder suitltit
for this hypothesis (Mincer and Higuchi 1988). A second possible explanation is that Japenese and German

workers are better educated and consequently faster learners (ie. P'(I) is higher in Japan). A third explanation is

the minimum wage which invents unfilled American wasters from offering to pay for general training by

accepting a sub-minimum wage doing the training period.

A fourth reason for the contrast is the lack of a strong apptenticeship system in the US. The standardized

curriculums and the proficiency exam at the end of the apprenticeship mean that the quality and native of the

training is well signaled to employers in Germany. Swirterland and AUttril. The result is that the worker can

count on berefiting from doing a good job in their apprenticeship even if the training employer does not keep

them on. Since the future payoff is certain. German apprentices are willing to start out at a wage that is only

about one-quaner of the wage they will be able to command at the end of the appnnuiceship. If the apprentices

were adults, they could not affoed to accept so low a wage. They are, however, teenagers who because they live

at home are heavily subsidined by their parents. Consequently, the liquidity constraint that is such a barrier to

heavy investments in general training in the US ix much len of a problem in Germany.

4 r7
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